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Preface to the Series 

The RIKEN BNL Research Center (RBRC) was established in April 1997 
at Brookhaven National Laboratory. It lis. funded by the "Rikagaku 
Kenkyusho" (RIKEN, The Institute of Physical and Chemical Research) of 
Japan. The Center is dedicated to the study of strong interactions, including 
spin physics, lattice QCD, and RHIC physics through the nurturing of a new 
generation of young physicists. 

During the first year, the Center had only a Theory Group. In the second 
year, an Experimental Group was also established at the<Center. At present, 
there are seven Fellows and seyen Research Associates in these two groups. 
During the third year, we started a new \Tenure Track Strong Interaction 
Theory RHIC Physics Fellow Program, with six positions in the first academic 
year, 1999-2000. "This program had increased to include ten theorists and one 
experimentalist in academic year,. 2001-2002: With recent graduations, the 
program presently has eight theorists and two experimentalists. Beginning last 
year a new RIKEN Spin Program (RSP) category was implemented at RBRC, 
presently comprising four RSP Researchers and five RSP Research CAssociates. 
In addition, RBRC has four RBRC Young Researchers. 

The Center also has an active workshop program on strong interaction 
physics with each workshop focused on <a specific physics problem. Each 
workshop speaker is encouraged to select a few of the most important 
transparencies from. his or her presentation, accompanied by a page of 
explanation. This materia1:is collected at the end of the workshop by the 
organizer to form proceedings, whicht'can therefore. be available within a short 
time. To date there are fifty-four proceeding volumes available. 

The construction of a 0.6 teraflops parallel processor, I dedicated to lattice 
QCD, begun at the Center ontFebruary 19, 1998, was completed on August 28, 
1998. A 10 teraflops, QCDOC computer. inmnder development and, expected to 
be.completed in JFY 2003. 

T. D. Lee 
November 22,2002 

*Work performed under the auspices of U.S.D.O.E. Contract No. DE-ACO2-98CH10886. I 
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Summary from RHlC Spin meeting,of June:20,2003 
by Gerry Bunce 

The meeting was organized bygBrendan Fox, anddhe focus was on getting information. 
to develop<a spin.run plankfor Run 4, to bring to collaborations. 

Polarized gas jet target: great progress described by Yousef Makdisi , 

-- expectedtto be ready for Run 4 (to be installed in summer/fall, then removed during . 
gold-gold run, to work in lab; installation then takes 3 days for a pp run) 

-- ’l development silicon detector of 4 works from 1 stc batch (reported by Sandro I 

Bravar), looking at other existing silicon of similar size from Hamamatsu (expected 
50% to work, also issue of schedule for production from BNL Instrumentation) 

STAR spin (Les Bland): machine development and physics for Run 4 
-- this is only from the spin group.” STAR,has notstarted discussions on the beam use 

-- machine development-toward spin goal of 30 pbA-l/week, P=0.7 
--goal for Run 4 PA4 x LT > 10.nbA-l/week ( lox run 3) 

-- polarized gas j& ==> commission, Delta P/P to+/-lO% 
-- STAR multi-year plan in the 02 beam use proposal was: 

proposal yet 

-- 3/4 barrel&EmCal, 3 pbA-I, P=.4 
-- physics for A LL, jets-==>gluon.polarization 

-- Au-Au 19 weeks (1 6 weeks at root(s-NN)=200,~~1 at 3 lower energies) . 
-- pp 8 weeks, root(s)=200 

program 

important 9 

-- important to develop credible pian on luminosity and P, leading to direct photon 

-- root(s)=500 running requires large LT to be useful, reference data for heavy ions 

PHENIXspin (Yuji Goto): main discussion next week after infoofrom here 
-- Run 3 gave 350 nbA-I, P=.27, PA4 x LT = 1.8 nbA-l 

-- expectation on A-LL 2-3 sigma from max. gluon model 
-- vs. 3 pbA-I, P=.4 (about.20 sigma,from max. gluon pol.) (Run 2 plan) 
-- Run 2 plan would give 20K direct photons, p-T>5, 1 OK J/psi, b1 M single e, 4K 

-- compared xdelta(De1ta g) for 200,500 GeV--200 GeV better 

mu-mu and 7K e-mu charm events. 
-- root(s)=500 (discussed for run 6, vs. 200 GeV) 

BRAHMS spin (Brendan Fox): 
-- Run 4 would place spectrometer&at 2.3 deg., get interesting measurement in 20-40 * r  

hours. 
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RHlC summary (Haixin Huang): 
-- source problem early in run (ok for Run 4?) 
-- pp started March 26 
-- yellow snake failure, partial snake solution saved run 
-- physics started May 3 
-- STAR rotator commissioning May 15 a . 
-- switch to 2 IRs May 23 
-- run ended May 30 (9 weeks total) ; .. . . 

AGS (Leif Ahrens): 
-- expected to reach P=.5, reached above .4 I . 
-- intensity dependence of P not resolved (but see Mei Bei plot) - . + 

-- lower P at end>of run--not8 understood yet 
-- plan to use thinner stripping foil (half) into Booster to reduce emittance for Run 4 
-- warm snake for Run 4 (but no plan to correct weak intrinsics--issue of manpower, 

-- cold snake for Run 5 
and small emittance improves pol. losses for these resonances 

Q: why 2 steps?--if cold snake necessary; what do we learn from warm snake? 
A: warm snake for spin matching (but then commissioning useful in Run,4?), also. 
problem seems to be strong intrinsic resonances-->replace rf dipole with cold snake 
(Thomas). 

RHlC polarization (Mei Bei): a 

-- Mei shows much lower avg. P than we use--probably not throwing out low P runs. 
(aborted store for low P) 

-- no correlation between P and intensity at 24.GeV in RHlC 
-- snake resonance curves--after correction, yellow (with partial snake) still had larger 

strength than blue (discussion about optimization for yellow done at 24 GeV after 
recovery from snake failure; may have been off of optimum at 100 GeV) 

-- 20% loss in Delta P/P at end of,beta squeeze--coupling problem, plan to squeeze 
during energy ramp for Run 4, stay on histeresis curve 

5OO’GeV issues--what is possible? (Thomas Roser): . 

we preserve P, but tightdolerances on corrections 
-- spin resonances 2-3x stronger between 100-250 GeV, orbit corrections imply that 

-- other issues all same as for 200 GeV--i.e. need to be solved first 

Plan (Thomas Roser): 
-- considering changi working point (fractional tune, related to both beam 

resonance space and spin resonance space)--to improve beam- 
spread and shift issues. Presently about- .22 to i23, change to .I 
This .was the original plan, but early running had problems at this 

-- tune feedback required to be operational--worked in Run 3, but n 
operational (delta tune to c.005 with feedback, 1 Oxdarger without 
(check)) 

performance for Rum4 

tune 

-- introduced letter from Wolfram Fisher and Thomas Roser on.expected 
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Polarized Jet Target Status 

Y. Makdisi, BNL;: 
June 20,s 2003 

for 
RHIC Spin Collaboration Meeting XVII 

RIKEN BNL,Research Center 
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The overall view 
The Dissociator stage 
The Atomic Beam stage 
The RF transitions status 
The Breit Rabi . "  polarimeter 

o'cloclc area 
Where do we go from here? 

BR00KHBUEN 
NATIONAL LAB 0 KAT0 KY 

Yousef I. Makdisi 
DIS03 

St. Petersburg April 24,2003 
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The first test of the 
pumping system. After 
fixing a few leaks, we . 

reached few x in about 
two hours. 

.. . 

BROOKHRWEN 
N AT I 0 N A L LAB 0 RAT0 RY 



The cold head 
about 20 OK 

The copper strap 
transfer to the nozzle 

The neck at 80 OK 

The nozzle at 40 OK 

BROOKHAUEN 
NATIONAL LAB 0 RATORY 

RF system ... inside 

Alignment 
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BROOKHRWEN 
NATIONAL L A B  ORATORY 



0 The Magnet coils are wound 
- .  

0 After soine rework an acceptable ilia net vacuum vessel was delivered by 
OUT machine shops. 

0 The coils positioning and epoxy potting inside the vessels is underway. 

0 The next step is to measure the field for uniformity (few x 
o f  1 crn diameter and +/- 3 cm long. 

in a cylinder c-r 
00 

0 Measure the field along the recoil arms and adjust the two coil currents. 
$fI@ next co 

1 e ~ ~ ~ ~ , ~ ~ ~ ~ ~ , i  w 



Wisconsin work 
0 The transitions have been designed. 

0 The RF cavities have been built and tested (3 out of4) 

0 The strong and. weak magnets are being wound 

0 The bipolar power supplies have been chosen and an order is being placed 
CL 
\o 

0 The Shieldiiig pieces are in the process ofrnachiniiig 

BROOKHAWEN 
NATI O N  A L LAB 0 RAT0 RY 
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AGS Strong Snake 2005 

. ._ __ 

70% 10 (117) 200 GeV 140 pbA-l Gluon ~~~~~~~~~~~~~ wEi% 

(1/2) 500 GeV 100 DbA-l Benin W: antiauark DOL 
tllrekt ~~~~~~~~~ 

I _  

2007 I 

BROOKHAWEN 
NATI ON A L L A B  0 R A T 0  RY 

1 70% I I O  (119) I 500 GeV I 450 pbA-l IW parity violation 



Status. of .the% Jet Target Experimentf I .  

A. Bravar, BNL 
June .20,2003 

for 
RHIC Spin CollaborationMeeting XVII 

RIKEN BNL Researchl Center 
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s 

I (-Vbias '1 
1 
1 I 1 (+150 V) 

field shapim 

(instead of 
g p+ implants) + i  

- 1  I 

I 1 (-Vbias '1 I Vbias 
1 I 1 (+150 V) 

! , '  

! '  

double sided readout (opt.) 
72 x 64-mm2 
thickness 500 microns 
p+ side pitch 1 nun 

readout pitch 4 m.rn 
AC coupled n+ side pitch 4 rnrn 

BRQOKHPIIIEN A 1. I.Al3ORn'l'ORV 
3 Alessandro Bravar 
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June 20,2003 Alessandro Bravar 



~~~- - -~  ^ .. ..._ ,. .. , , .. . 
..__".I ... . . _. .... . . ~ . . . . , 

1 

r= =I 1s t  processing of Si wafers completed 
p-i-Atesting with FE electronics these days 
-if OK proceed with mass production -> 07/15 

L 7 9mceptual" design completed 
rrL--;layout of FE and shaper boards under way 
=--.development of new _- 'WFD in progress @ Yale 

Alessandro Bravar 



Thoughts on ,Polarized p+p in Run-4 and 
Beyond from STAR 

L. Bland, BNL 
June 20,2003 

for 
RHIC Spin *Collaboration Meeting XVII 

RIKEN. BNL ResearchqCenter 



P 
0 

Polarized Protons for Run 4 
Caveats and Comments: 

e Formal discussions within the STAR collaboration about Run 4 are just 

0 Initial discussions about Run 4 by the STAR spin physics working group 

Guidance from Augu 
run 4: 

R Multi-Year Beam Use Request 

AU+AU .\lSNN=200 GeV 16 weeks 

20GeV I week 
_ .  

I week 



Projections for Sensitivity to AG from Run 3 
Longitudinal spin asymmetry (ALL) for .-. - . . . . , . . . _ .  ~ . .. - .- . ..- .- .. " .. 

T 

. . . . . . . . . . . . . . . 1 . . ..t ... ... ... T..  ... ... .. ... . t T 

P 
r 8.2 

8. I 

p 

-8.1 

4 . 2  1 , , I , 
5 10 15 20 d 

Memured je t  transverse energy (GE$ 
i 

mid-rapidity I jet production 

3 first measurements sensitive to 
gluon" polarization 

+ 22 + qq ' contributions 
4 
f 
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I& 
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20 

RHIC Polarization at  store for Run 3 
Longitudinal polarization at STAR after May 15 

I I I I I I I ,  I I I I I I I 

10 

0 

-.................; .................. ).. ............... ................... i ........... ....... i ......... 

- 0  10 20 30 40 50 
Time in days (1=04/0 1/03) Time in days (1=04/01/03) 

RHIC polarization improved by factor of -2 compared to run 2 

Yellow ring affected by problem with snake magnet 
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P 
P 

Plans 
0 

0 

Summary of Run 3 Sensitivity to AG 

versus Reality 

Polarization: . -  plan was P2=0.09 / reality was P2~0.06 
.. " 

J E d t :  plan was 350 nb-1 / reality - .  was ~ 2 0 0  nb-l recorded 

Analysis Tasks towards AG sensitivity 

incorporate barrel EMC data into jet finder 

er bias on inclusive jet production 

osity data 



Some Thoughts on Run 4 
p+p -4 jets, Js = 208 GeV, 3 pb", Pcnrm=0.4 

Likely goals for polarized protons in run 4 

Commissioning of RHIC/AGS 
complex ( ~ 5  weeks) 

o Progress towards goal of 
~ 3 0  pb--l/week, with P 

o Commissioning of pola 
target: FY04 goal AP/P~OO/O a t  I00 GeV 

A vl 

Physics Running ( ~ 3  weeks) 
> IO nb-l 

. -  

t T $ ! T  

I I I I 
10 15 20 25 

Measured jet transverse energy (GeV) 
-0+85 5 -. 

-e Simulation based on Pythia including trigger and and jet reconstruction efficiencies Expect 7 5 0 1 ~  of barrel 
Assume: Co and completed endcap 
Jet Trigger: E, > 5 GeV over at least one "patch" (Aq = 1) x (A@ = 1) EMC for Run 4 

I 

Jet reconstruction: Cone algorithm (seed = 1 GeV, R = 0.7) 
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P 
00 

integrated luminosity 
350nb-1 from 6 . 6 ~ 1  O9 
B BC LL I triggers 
averag 
27%. 
figure ._ ._ of m 

[Py. PB Ldt 

riza t i o n 
~~ 

- -  

2 2  

June 20,2003 

I 

07105 14105 5 
Date 

Yuji Goto (RIKEN/RBRC) 2 



Run-3 
no A,, expectation 

0.06 1 L=0.35pb-I, <p>=27% 

0.04 

0.02 

0.00 
0 2 4 

Run-3 beam-use proposal 
(August 2002) 

.._..-. I GRSV- S t d 
.._ ....-. - * - * -  

.~ 
:'. . . ..- * 

.....- 

2 :  
0.05 - 

0.04 - 

0.03 - 

0.02 - 

0.01 - 

a o ' " ' " " ' ' " " " " ' ~ " " ~ L  5 ia  15 20 25 

- .. our no cross section analysis showed that even 
the hard scattering gives dominant contribution 

- but, how about the asymmetry measurement ? 

June 20,2003 - Yuji Goto (RIKEN/RBRC) 

at p ,-2 G eV/c, 
- . .  
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VI 
0 

Run-3 (and Run-2) 

other analysis ongoing 

- J/u/ polarization 

... - 

June 20,2003 Yuji Goto (RIKEN/RBRC) 4 



Plan in July, 2002 

.Pol. root(s) 

1 
I 

weeks 
'(commission ,week 
,I physics) f 

' Luminosity I ' Integrated 
f I um inosi ty 

- physics menu development with lower luminosity / polarization 
would be important ... 

June 20,2003 Yuji Goto (RIKEN/RBRC) ~. 



Run-4 ? 
menu with 1% luminosity (3pb-I) 
- dhadron 

d 
0.04 

0.035 

0.03 

0.a25 

" 0.02 

0.015 

0.01 

0.005 

0 

Is  .04 

15.035 

Q .#3 

a.025 

#a12 

13.015 

0.01 

0.005 

I '  L=3pb-l, <P>=50% .. L=30pb-I, <P>=50% 
_. 

June 20,2003 Yuji Goto (RIKEN/RBRC) 6 



Run-4 ? 
menu with 1% luminosity (3pb-I) 
- single electron 

--I M for p ~ l  GeVIc with bglsig 

-10K 
- J/v 

xc-20 ?, Uy(2S)-l OO?, :. . 
l/r 

- open heavy flavor (char 

- direct photon 

w 
000, ep -7000 

” -2OK for p ~ 5 G e V l c  - with bglsig 1-1 (after isolation - -  cut) 

June 20,2003 Yuji Goto (RIKEN/RBRC) 7 



And beyond 
500GeV 
- weakboson 

0' W trigger? 

ul 
P 

background ? 
- direct photon 

statistical significance ? 
0 Xgluon ~ coverage . ? 

- 1  I3 
inclusive photon 

0.3 

0.2 

B ) .  1 

June 20,2003 Yuji Goto (RIKENIRBRC) 8 



Run-3 vertex ... 

30.0% 

25.0% 

20.0% - 

d-Au Run 2003 Integrated Luminosity: 2.7 nb-' 
corresponding to 5.5~109 BBC.LL1 events sampled 

L 

"" "_-- 
' 

Date-in the dAu run 
d-Au 2003: PHENIX luminosity 

delivered within acceptance 

0.9, 

z 
I O 4  

03 

02 

nvcrago: 3u.sz 0.1 

. . . .  . .  
0 
111Q93 1129:Ol 218103 2118103 2128103 310103 Y20103 3130103 

Wn Humb.r 

June 20,2003 

pprun-03 PHENIX integrated luminosity 
352 nb' from 6.6~10' BBCLLI triggers 

.- I_ - -_ - -1__1 

i 

A 400.00 

z 300.00 
2 200.00 

100.00 

0 00 

a 
a2 

L 

0 

c - 

70.0% 

65.0% 

60.0% 4 55.0% 
50.0% 

45.0% 

40.0% 
0 .  1 35.0% 

d 

Yuji Goto (RIKEN/RBRC) 9 



Thoughts on Polarized p+p in Run-4 :and 
Beyond from BRAHMS 

B. FOX, RBRC. 
June .20,2003 

for 
RHIC Spin Collaboration Meeting XVII 

RIKEN BNL Research Center 
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Panel Left/Top - clear.# trend .with vertex width? 
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Panel Left/Top - trend with vertex width?: 
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See changes w/in flll,9e,g,/ INRL/BBC: at Run ~ 8 9 6 0 .  

Measurement w/ZDC limited by statistics. 
BBC &'lNRL look good; AR/R<Oi3%. 
Bunch-by-bunch correction for rtex wldths, . 
improve? 1.1 FS acceptance? ... to do! 
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Subject: BRAHMS A-N measurement 

If we chose to measure pi+ instead of pi-, then the analyzing power would be 
a factor of 2-3 larger (probably.even more) .. . just to remind you, the 
E704 data are: 

x-f A-N (Pi+) A-N (Pi- 1 ___________----__------------------------ 
0.27 0.06+/-0.04 0.02+/-0.04 
0.36 0.12+/-0.02 -0.04+/-0.02 
0.45 0.21+/-0.02 -0.11+/-0.01 

Also, the production rate goes up a bit, I think. If the analyzing power 
(A-N) is 3-6%, then the raw asymmetry would be 1-2%. A 3-sigma (relative to 
zero) measurement would thus require only 110K-55K events. 

Based on Run-3 data, staying at 3.5 degrees, we have: 

rate raw a s p  of 1% raw asym of 2% x-f ____________________-------------------------------- 
0.20 16K/hour llOK ( 7 hours) 5 5 K  ( 3.5 hours) 
0.25 4K/hour llOK (28 hours) 55K (14 hours) 

The pi+ rate, being higher, probably means that we would be able to do the 
xf=0.25 measurement in a day, event if the raw a s p  is of the order of 1%. 

Moving to 2.3 degrees will make this easier plus we extend ,to higher xf, 
hopefully 0.4. The rate estimate needs to be firmed at this angle. 
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p+p at W=200 GeV (luminosity=1500 mb-?/s, 2.3 degree setup) 
50 I Y 
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7c- rate in Hz in (ApL=2,GeV/c,ApT=200 MeV/c) bins. 
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AGS: Lessons from Run-3, What is in the 
works for Run-4? 

L. Ahrens, BNL 
June 20,!.2003 ' 

for 
RHIC Spin. Collaboration Meeting XVII 

RIKEN BNL: ;Research Center 
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We have a fine source: (Anatoli) 5el l  protons 
with 75% polarization available from the Linac at 
200 MeV for each Booster Batch ( = RHIC fill) 

This gives us enough beam to allow 
shaving vigo usly in all planes (longitudinal,. 
vertical and horizonta1)- to meet. 
beyond. With this and Zeno's se 
Booster injection tuning and scraping strategies 
we typically worked with 6n; 95% normalized 
emittance vertically be 
(1 27c) horizontally. 
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We have a fine new AGS polarimeter the AGS CNI polarimeter 

(and a fine older one “E880” for checking): 

With the CNI, one measurement at 46.5 takes about 6 minutes for 2.5% error in 
polarization. That error is fine to learn that systems are working - 

. However this error is not small enough to do “tuning”. We need at 
or of 2, but not by takin 

(however at the retreat Osamu promised x 20 next time if I understood - with a 
little help .) 

.~ 

Pics of some outputs at ggam 46.5 and 18.5 
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We have a model for polarization survival in AGS: 
(pic: Haixin's plot of pol vs energy) 

- 1 ~ ~ ~ ~ 1 ~ ~ ~ ~ ~ ' ~ ~ ' ~ ~ ~ ~ " ~ ~ " ~ ' ~ ' ~ ' ~ ~ ~ ~ "  

- P3 E x p e r i m e n t  d a t a  ( 1 9 9 7 )  - 
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A significant part of the predicted losses come from 
resonances made strong by the solenoidal partial snake. The 
plan is to add -~ a helical warm snake this summer to get rid of 
this source of coupling. 

We do have problems - perhaps small perhaps large: 
00 w 

Systematic improvement beyond 40% did not occur - we predicted 
better than 50%. 

Polarization variation cycle-to-cycle(?) (run 1977 again). More statistics 
will help. Also dataxorrelation tools. The CNI polarimeter is only 
partially integrated into the controls system. 



And there is possibly some intensity dependence to the 
polarization . . . which we do not expect 

A G S  Polerization vs intensity,  ( a t  R H I C  injection momentum) last month 
o f  the 2003 R u n  ~ 
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So what else to do next? 

Is the ac dipole strong enough? Ongoing discussion - some interesting data. 

Something was going sour over the last couple of days of the run. What? (ongoing search). 

The diagnostics appear to work. We need easier methods for data collection to see. More 
automated syste s for collecting Gauss clock, rf frequency, emittance, ac dipole coherence, , -  . . . 
measurements. 

Transverse emittance was excellent, but can be even better. Measurements of the effect of 
staying on the injection foil for the long pulse length showed emittance growth (using multiwires 

BtA). The foil is optimized for efficiency when we are 
will be added for polarized running (Depak Raparia, Kip '(Zeno)). . 

The equilibrium orbit tools and the magnet positions in AGS are a bit rusty. Work for the 
summer - vertical survey and repositioning, b 
information coming from this system. 

survey and data reduction to improve the 

Possible AGS sextupole problem (Woody's measurements). About this we will soon learn. 
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- - ,  No strong dependence of polarization 
1 along beam profile at the end of store. 
I But AGS extraction shows stronger 

ence across the beam profile. We 
d measure polarization profiles in 

e beginning of a store next run. 

- 
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Very little 
during beta squeeze from 2m to 1111. 

t There was more polarization loss in Yellow even before the snake failed. 

larization loss for energy ramp part. Most polarization loss was 

Large tune spread (chroinaticity), coupling along the ramp were hard to tune 
out. 
Just using the nns orbit seems not enough to improve polarization: not . 
always showing effect on polaFization. 
For soine fills, there seems to be a trend of polarization loss in Yellow 
during store. Possible reason: not two fill1 snake in Yellow but no 
systematic study on. it yet. 

cu ~~~~~~ ~~~~~~~~~ 
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~~~~~~~ ~~~~~~~~ per ring hold the spin tune 
?h all the way up during the acceleration 
The vertical e was chosen at 
between 2 high-order spin resonances: 

CI 

w t4 ~. 2 5  ; depends -on verti.ca1 osbit 
4.3; exists even without orbit 

€XToSs 

Is there a better working point ? 

BROOKHRUEN 
NATT ON A L LAB 0 RAT0 RY 

" ... r.: 
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. .I- 

- 
5 .  

eilr, = 3.5, r,,,,i, = 0.05, 2 Snakes, spin tirno = 0.5 

Vertical Betatron Tune 
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RHIC Run 4 Running Projections (FY2004).: 
Thomas Roser, Wolfram Fischer 

June 20,2003 

This note discusses possible operating modes for the RHIC FY2004 running.period including 
constraints fi-om cryogenic cool-down, machine set-up and beam commissioning. 

Cryogenic operation - After the summer shutdown the two RHIC r ings will be at room 1 

temperature. They will be fist  brought to liquid nitrogen temperature, in about 10 days. Then, 
two weeks will be required to cool down to 4 Kelvin. At the end of themn, one week of 
refrigerator operation is required for the warm-up to 80 Kelvin: 4 

Running modes - A number of running modes are considered in RHIC, such as Au-Au 
collisions, polarized proton collision, and Si-Si collisions. For each mode we should plan for 2 
weeks of machine set-up with the goal of establishing collisions, and a 3-week machine 
development period (“ramp-up”) after which stable operation can be provided with integrated 
luminosities that are a fraction of the maximum goals shown below. During the ramp-up period 
detector set-up can occur, however with priority for machine development. 
Higher weekly luminosities can be achieved with a continuous development effort in the 
following weeks. At this year’s RHIC retreat is was proposed to use the day shiftsfrom Monday 
to Friday for this effort, ,with enough personnel available in the following shift to ensure 
production during the evening and night shift. The luminosity development efforts should stop <. 
when insurmountable limits, posed by the current machine iconfiguration, are reached. After a 
running mode has been established, a change in the collision energy can be achieved in ab0 
weeks (1 week set-up and 1 week ramp-up). 

For example, the expected 27 weeks of RHIC refrigerator.operation during FY2004 could be 
scheduled in the following way for two RHIC operating modes: 

Cool-down from 80K to 4K 2 weeks 

Set-up mode 1 ’ 2 weeks 
Ramp-up mode 1 3 weeks 
Data taking mode with further ramp-up “1 7 weeks 

Set-up mode 2 2 weeks 
Ramp-up mode 2 3 weeks 
Data taking mode with further ramp-up 2 7 weeks 

Warm-up I 1 week 

Since the highest weekly luminosities are reached at the end of each mode, the integrated 
luminosities are maximized with long runs in each mode, and as few mode changes as possible. 

! ’  

135‘ 



Past performance - Table 1 shows the Au-Au luminosities achieved at the end of: the Run 2 
(FY2001/02), andpthe p-p luminosities achieved in Run 3 (FY2003). The quoted average store 
luminosity was for a store with no hardware problems and with ahnhosi ty  that agreed well 
with predicted values from intensity and beam,emittance (store # 1812 for Au-Au, store # 381 0 
for p-p). The integrated weekly luminositylis the average over the last few weeks during which 
the luminosity was fairly constant. The ratio of average weekly luminosity over store luminosi 
was 27% and 17% for, Au-Au and p-p, respectively. Note that this includes all interruptions such 
as maintenance, studies, etc. 

Table 1: Achieved beam parameters and luminosities for Au-Au (Run 2) and p-p (Run 3). 

Luminosity projections - Table 2 lists the expected maximum peak and average luminosities 
for the possible modes in FY2004 that could be achieved after a sufficiently long running period, * . 1 

typically many weeks,'unless thus far unknown machine limitations are encountered. With 
experience from past runs we expect luminosities at the end of the 3-week ramp-up period to be 1 

lower by about an order of magnitude. For all modes it was assumed that the beam energy isq 100 
GeVhucleon. The average store.luminosity is for a "good" store as defined above. This is a 
number predictable ,from the beam parameters. The weekly integrated luminosity was then 
obtained by using a ratio of 40% between average weekly and average store luminosity, ba 

availability of the full voltage from the 200 MHz storage cavities. 
Note that the quoted luminosities are for p*.= 1 m. This is only available at PHENIX and STAR 
PHOBOS and BRAHMS are limited to p* 2 3m due to the lack of nonlinear IR correctors. p* at 
PHOBOS is further limited by the beam abort system in IR10, and may need to be larger than 4 

3m. For pp running these luminosities can only be provided at two IRs simultaneously due to 
limitation from beam-beam effects. Due to the.required abort gaps in both beams, collisions of 
56 bunches can only be provided for,two opposing IPS: The other IPS will have a lO%reduction 
in the number of collisions. 

our experience from d-Au running. The expected diamond rms length is 20 cm due to the 1 .  

Mode # Ionshunch Emittance b a k  La,(store) 
bunches [XlO9] [~m-~s-'] [crnm2s-' 1 

Table 2: Maximum luminosities that can be reached after.a sufficiently long running period. 

Time dependence of integrated luminosity - Since we expect many weeks of continuous 
ramp-up to reach the maximum weekly luminosities, the total integrated luminosities will be 
strongly time dependent. This is illustrated in Figure 1, which shows as a function of time the 
integrated Au-Au luminosity achieved in Run 1 as well as Au-Au projections for Run 4. For the' 

' 
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projected minimum it is assumed that the demonstrated weekly luminosity; given in Table 1, is 
reached after 14 weeks of linear ramp-up. For the projected maximumit is assumed that the ,( 

weekly Au-Au luminosity in Table 2 is reached after 14 weeks of linear ramp-up. 

500 I 4 . h  I , ,  -'- Projected maximum .: 

C 
e 

Projected minimumv1 

Achieved in Run.1 

0 1 - ~ - 7 I - - l  1 1 I 1 1 I I 1 I 

0 1 2 3 4 , , , 5  6 ' 7  8 9 10 1111'12 13 14 I 

Weeks in physics production 

Figure 1: Integrated Au-Au luminosity achieved in Run 1, and projected minimum and maximum integrated I 
luminosities for Au-Au collisions assuming linear weekly luminosity ramp-up in 14 weeks. 

Impact of mode switching - Table 3 shows the impact of mode switching on the integrated 1 

luminosity. Compared are thedtotal integrated luminosities per mode for a run with 1 mode (19 
weeks of data taking) and 2 modes (7 weeks/mode of data taking). In both cases it is assumed ' . 
that the weekly luminosity, can be increased linearly in time, and that the minimum or maximum 
weekly luminosities are reached after 14 weeks of data taking. 

Mode Integrated luminosity per mode 

Minimum Maximum Minimum Maximum 
AU-AU 1 .  290 (pb):' 840 (pb);' I 42 (Pb)-' 122 (pb)-' 

5.0 (pb)-! 23.0 (pb)-' 1.6 (pb>-' 4.2 (pb)-' 
Si-Si ? 60 (nb):' ? 9 (nb)-' , 

1 Mode (19 weeks) 2 Modes (7 weekdmode) 

(PT-P?) 

Table 3: Projected total integrated luminosities per mode for 1 and 2 modes, assuming Linear weekly 
luminosity ramp-up in 14 weeks. - 

Following are specific comments on. the running modes: 

Gold on gold.- The installation of NEG coated beam pipes is expected to raise the threshold 1 

amount of beam that can be accelerated and stored. NEG coated beam pipes near Phobos should 
also reduce the background at this experiment. A reduction of the experimental backgroundsis 
also expected from a major upgrade in the collimation system, as well as the installation of 



shielding. Efforts are under way to eliminate the machine maintenance time due to ice formation 
at power leads, anddo improve the reliability of corrector power supplies. A number of software 
projects will increase the operational efficiency. An extra rf bunch merge in the Booster should 
lead to a more reliable delivery of high-intensity A u  bunches into RHIC. , 

Polarized protons on polarized protons - We are.proposing that a possible RHIC p-p run is 
scheduled later during the RHIC run so that a 4 week AGS polarized proton commissioning run 
can be completed before a RHIC p-p run would start. A p-p run could be used to test new 
equipment and demonstrate acceleration to 250 GeV, which would be very important to prepare 
for future polarized proton running. A normal conducting helical partial snake, to be installed in 
the AGS, should increase the polarization at AGS extraction froml40% to 50%; In RHIC, a 
polarized gas jet target can be commissioned. For this an access period of a few days for 
installation is needed before a p-p run. . 

Silicon on silicon- The listing for Si-Si serves as an example of an intermediate heavy ion. Si is 
easily produced by the injector and with anlequal number of protons and neutrons acceleration in : 
RHIC is the same as for deuterons. 
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Summary of RHlC Spin Collaboration Meeting June 30, 2003 
by Brendan Fox 

(1) Did we reach saturation of luminosity and polarization during the pprunning in 
Run-03 where saturation is being defined relative to what could be achieved with . 
current understanding and. hardware? 

- Luminosity. . 

No, the bunch currentsowere 0.7el I ; we could probably have reached 11 .Oel I 
which, for 50 bunches, reaches the le13 limit on total current (sum of both rings) 
which arises from the vacuum pressure ,rise and subsequent severe background 
issues at the experiments.. Two more,weeks of running without any concerns of 
polarization would have been helpful on thismatter. 

- Polarization 

Yes. 

(2) ' What are critical machine issues for Au-Au? 

- bunch merging in:the booster to bring up the Auhtensity to {e9 

* this involves stacking bunches in the booster and requires improvements to the /. 

rF system. These improvements are underway during the current shutdown. L ?  j 

* by stacking bunches, we draw more ions from the tandem and there is a worry 
about the foils in the source. This is likely not an issue for Run-4 since youl: 
have two tandems, so, if onesgoes out, you can use the other while working on 
the down one.. 

* since the bunches will be stacked longitudinally, it is important to control the 
longitudinal emittance; otherwise, one cannot stack as many "initial': bunches 
into a single "final" bunch. This matter needs to be studied. 

- storage rF 

* this was improved during the dA run by eliminating some noise inathesystem.". 

* during the dA running, the three common mode cavities was not used since the 
two species do not$ have the same requirements. So, these cavities will provide 
additional power per beam in Run-04. However, the tuning of the common . 
modecavities is trickier because both beams are affected by the same cavities. 

* during Run-3, especially near the end of the pp run,. the storagerF tripped off 
often. These trips were likely a result of having lost one of the windows in the 
rF system. All of the other windows survived so it is likely that this window pas 
just the weakling. So, thisishould not be as much of problem in Run-04. 
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(3) '0  

* in the past, the storage rF cavities have,also served as Landau cavities during 
the ramp: I This year, dedicated Landau cavities are being installed. 

* as a goal, they aim to squeeze the longitudinal profiles so that 60iand 65% of 
the collision vertices are usable at PHENIX. 

- stochastic cooling 

* thisidea addresses issues of growth of the bunch during a store. 

* there is a plan to install a kicker: & pickup at 12:OO and 4:OO during this 
shutdown so that the use of schochastic cooling can be studied during Run-04. 

- the NEG coating and addressing the pressure rise problem 

* focusing on the areas most affected by the pressure rise problem, the plan is to< 
coat 60m of approximately 700m of warm sectionsin RHIC with a NEG coating I 

during thissummer. Thiscoating,will serve.as a getter which will sucks up I .  

residuaLgas and holds it better. 

* some possible side effects: coating could affect the impedance of the machine, 
might affect the,pumping (thoughsthat should be a positive not negative effect),. 
and one needs to think about how the hydrogen jet4arget and the coating co- 
exist. 

. 

- beam*lifetime 

Unlike in p-p, Au-Au ismot as affected by the beam-beam interaction because its 
Z1A is 0.4 that of p. The issue for Au+Au is more one of intrabeam.interaction. 
From simultuations, the lifetime is expected to *be -1.5 hours for Au-Au with le9 ' 
ions per bunch. 

What are critical machine issues for p-p? 

- polarization.from the AGS 

* for Run-4, the warmlhelical snake will be in place. With this, they expect to 

1 

raise the AGS polarization from -0.4 to-0.5 for the same bunch emittance of 
-1 Opi.seen in R ~ n - 3 . ~  To achieve this emittance without massively scrapping 
the bunches in the booster as was needed during.Run-3, thinner stripping foils 
are being installed in the booster. 

. 

- polarization.in RHIC:..' 

* going from injection to store, we typically lost .-25% of the polarization (i.e. 
40%->30 %) . 
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It is believed that this loss occurred during the beta* squeeze as opposed.to 
along the’energy ramp. This opinion is based on a few ramps in which there was 
no beta* squeeze and no loss of polarization.. The data need to be checked to 
see if the conclusion is completely true or whethel; there was also loss on the 
ramp. 

* tunelcontrol and, maybe, orbit control ’. 

The tune control was not reliably operational until near the end of the run. When 
it was, it controlled the tune quite,well during the ramp. Having such control will 
certainly improve the polarization retention. It is expected to be usediregularly in 
R u n 4  

* tune to a new working point 

Putting the working point between the’3/14 (0.21) and1:1/4 (0:25) spin resonances 
results in aamore limited tune space than is available at -0.195. So, tuning to a 
lower working point may benefit polarization retention.. However, such a point 
where the machine is stable has to: be identified first. Presently, they are working . 
on simulations to locate this point: ,Questions which arose were: 

Q. 

Q. 

Q. 

Q. 

can ‘you simulate the beam-beam tune shift effects accurately? 

Absolutely, maybemot. But, relatively, is the goal. Learning that one 
working point is better relative to another. is sufficient at this time to make 
progress on this matter. 

would having different working points per species be an issues? 

Probably not. 

would you also tune Au-Au to the new working point if this point is fo 

If there was a big gain, probably yes. However, Au-Au is not limited by 
beam-beam interactions, so it is unlikely that there is a big gain out there 
for it. 

would a changerin the working point affect the tune feedback control (PLL) 
system? 

Probably yes though, in principle, the system should handle it gracefully, I. 

but we would need to see how things. 

(4) In a p+p commissioning run in Run-04, what would be the key items which would 
be pursued? 

- in AGS: 

* tuning for polarization with the weak snake 
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- in RHIC:, 

* understanding the beam-beam interaction by: 

(A) testing new working point to. have more tune space to work in ., 

(B) improving the non-linear corrections to reduce the size of *the resonances 

* test of the Ng coating to control the pressure rise when pushing.bunch 
intensities past 1 e l  1 .-:*' 

* 250?GeV ramp . p  

* spin flipper commissioning 

As Waldo pointed out, we have. been commissioning the spin flipper on "when 
convenienVl basis. Since the experiments do see crossing-by-crossing 
differences, we might consider. allocating a reasonable amount of commissioning 
time to bringit up to an operational state. 

* grow the emittance during the or.endlof the ramp so.that lower emittance 
bunches can be ramped in,the AGS (good for polarization) and then become 
higher emittance bunches when colliding in RHlC (good for luminosity) 

* the polarized hydrogen jet target needs a shakedown run 3 . 

What is the amount of time needed to do this commissioning? 1 

Thomas said that they would need 5 weeks (which includes the setupdime) to do . 

the necessary studies. People questioned whether this time was sufficient and 
whether collisions at experiments were needed to assure that >whata is .learned 
from these studies would be representative of the future performance. Thomas 
agreed to think about how much "experiment" runningiwould,be needed on this 
front. $ 1  

. 

, 

What.is a reasonable scenario to use as a "success" model.for developing the 
beam-use proposal? 

We had a long discussion about this matter and we'll be returning to it again I: 
when we get together in roughly 2 weeks. 
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Polarized Protons in Run 4 and Beyond 

Scenario for RHIC spin in run 4 

Commission AGS/RHIC complex (-5 weeks) 
o develop RHIC to make progress towards goal of ~ 3 0  pb-l/week, with Pbea 

commission polarized gas jet target: FY04 goal A P / P 4 0 %  at I00 GeV 

Physics run to complete inclusive jethadron A L L  measurement (-3 weeks) 
ent on P4Xe,"gweek > 10 nb-' (fa, .~ week > I pb-l with P>30°/o) 

- 



From bunce@bnl.gov Mon Jun 30 07:12:44 2003, 
Date: Sat, 28 Jun 2003 19:32:28 -0400 
From: "Bunce, Gerry M" <bunce@bnl.gov> 
To: "Roser, Thomas" <roser@bnl.gov>, 

Cc: "Saito, Naohito" <saito@bnl. gov>, 
"Lowenstein, Derek I" <lowenstein@bnl.gov> 

"'enyo@riken.go.jp'" <enyo@riken.go.jp>, 
"'bfox@bnl.govrn <bfox@bnl.gov>, "Bland, Leslie C" <bland@bnl.gov>, 
"Bunce, Gerry M" <bunce@bnl.gov>, 
"'akiba@rcf.rhic.bnl.gov'" <akiba@rcf.rhic.bnl.gov>, 
"Goto, Yuji" <goto@bnl. gov> 

Subject: RE: Monday's RHIC spin meeting 

Hello Thomas--1 am glad that you will be able to come to the discussion 
on Monday. Basically, we want to better understand your thoughts.about 
past and future runs. The reason for the timing is to prepare for the 
DOE review. A l s o ,  the experiments are having discussions.on their plans 
for run 4, and we wantsto develop a recommendation from the spin 
perspective. (I actually do not think that the review committee should 
weigh in on the number of species issue--this is part of the beam use 
proposal process. However, many of us are worried that they may.) 

At our Phenix spin meeting on Friday, we tried to collect the 
accelerator 
issues that were coming up, where we would like a better understanding. 

How do we see machine development for heavy ions in past years? Did 
our knowledge advances/luminosity advances saturate for each run?, Could 
we have used more development time? 

Same for pp. 

What are the critical points for heavy ions, Run.4? Yasuyuki's list: 
total current limitation of Au beam; storage rf; luminosity lifetime; 
other major issues for Au-Au? 

What are the critical points for spin? What can be accomplished in 
Run 4 if we had machine development? How long should that be? 

What should we use as reasonable successful scenarios for each? Is 
this the "maximum" scenario of your letter? 

What is your view on the past approach of 2 species per run? 

What is your view on future planning on length of runs and species? 

Does CA-D have sufficient manpower for efficient and reliable operation 
of RHIC for 27 weeks a year? 37 weeks a year? 1 or 2 species? 

Uptime. The reliability of RHIC is an important issue. The lack of 
can cut sharply into machine development efficiency as well as LxT. 
This was a major issue for Run 1, and I believe it is still a problem,. 
even though it is greatly improved. What are your thoughts about this, 
and can we use the review to get support for improvements (such as the 
previous question) ? 

Thanks for your advice on any of these. 

Gerry 
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RHIC:Spin Collaboration Meeting XIX, August 18; 2003 
by B. Fox and G. Bunce 

Discussion of the details and importances of the R&D efforts in Run04 for the spin 
program. 

To open the meeting,cThomas Roser commented that his recent memo on guidance for 
a 5 year plan did not readdress spin R&D; from an earlier memo which covered just '1 
year. He and his group have done thatnow, and thiswas presented yesterday. Hepi 
plans to write an official memo on to supplement his existing memos on the machine. 
Here is the outline of spin R&D that Thomas presented: 

Below is a possible schedule for a pp R&D'run.for FY04. Maybe I could show this at the 
start of today's meeting. 

Polarized jet installation at IP12 
Set-up of power supplies and get first collisions 
Set-up of minimum luminosity to start R&D 
Beam-beam tests (new working point,, ...) 
Polarized jet commissioningst 
dp/p =, 1 O%,measurement with jet 
Spin flipper commissioning 
Tune feed-back commissioning . 

3 days 
14 days 
14 days 
5 days 
parasitic to above 
7 days. 
3 days 
3 days 

Total 49 days (7 weeks) 

Following Thomas's presentation of this outline, Wolfram Fischer discussed the beam- 
beam effect which was observed in pp in 03, and their work toward defining a new 
"working point" (betatron tune for RHIC) which would provide more room for the beam- 
beam tune spread. They are using simulations to study possible tunes, and this work is 
in progress. Two new tunes are being considered. The large bulk of thelR&D time 
above is for this (basically 4 weeks would be used to set up a new tune and,to study it) 
Setting up.a new tune (ramp and flattop) is described as a major effort. The goal is to*.$ 
find a stable tune location for.both luminosity and polarization, prior: to a long spin run in 
05. 

Next, Anatoli Zelinski described the preparations of the polarized jet:target. The.> 
intensity has been measured at 4x (!) the former record for atomic beams, using 3 
methods of measurement. (The result is 30% higher than predictions from simulations.) 
The rf transitions are now being installed, which are not expected to change the 
intensity, just provide polarization. Polarization is to' be measured in September. I 
October the jet will be installed in RHIC (12 o'clock), tested, then returned to the la 
(The vacuum leve1,precludes leaving it in place for the gold-goldv-un.). The design plan 
allows quick installation (3 days, including pump down), which .will be tested in October. 

. 
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The target would be commissioned parasitically with the beam-beam work. The 7 days 
indicated above for a polarization-measurement are likely to be parasitic to, for example, 
experiment data-taking. 

And, finally, Mei Bai discussed the spin flipper. The idea is to flip the spins in one ring, 
to decouple'crossing dependences of our measurements fromspin. Kiyoshi Tanida has 
shown, for example, a clear crossing dependence of the width of .the.longitudinal vertex 
distribution at Phenix.which persists through the store. Ultimately, this device would buy. 
us roughly. an order of magnitude on systematic errors due to crossing effects in 
measuring asymmetries. (This is my estimate. Kiyoshi found that spin flipping is not 
needed at our present IO*-3 statistical error in raw asymmetry.. ,Therefore, I see this as 
developing a potentially important4ool forthe longer term spin program. The device 
also provides a clean way to establish the settingsfor the Siberian Snakes.) The , 

proposed 3 days includes studies of settings for the spin flipper (rf dipole frequency and 
amplitude, at injection and 100 GeV):. This,work had some success in thee02 run. .In 03 

<: 

. 

the tests gave beam aborts from Phobos radiation monitors. . . I  I 

In addition, Waldo'showed us a picturelof the:new AGS Siberian Snake (5%). It is now. 
wound (at RIKEN in Japan). It is expected toibe installed intthe AGS this fall/winter. 
With it, thetpolarization improvement is expected to be 25% (that is, from 0.4 to 0.5 in 
thebAGS. The.machine group plans to commission it and develop AGS polarization in a. 
4 week runeparasitic to the gold-gold running. 

To close the meeting, we had a discussion which focused$on a 5.week R&D effort to 
study<the beam-beam effect and to commission the jet target. 

We also discussed potential physics if the figure of merit is improved from 2003 by a 
factor of 10 or. more. (F.O.M. = PA4 x LT; stat. errors - sqrt F.O.M.) From polarization 
improvement to P=0.4 alone, the F.O.M. improves by a factor of 5.' If a factor ,I 0 
improvement in Fi0.M. is demonstrated from the 5 week R&D, we could then get a very 
exciting measurement of gluon polarization using piA0 at PMENIX and jets at STAR, in a 
1 month physics run. This measurement would also be timely, far better than 
COMPASS at CERN which expects to run also in 2004. 
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Introduction 
Measured beam-beam 
Lifetime 

.. 
and emittance 

tune shifts 
growth 

Working point and background 
Strong- strong observations 
Summary 

Wolfram Fischer BROOKHiFIIIEN 2 
NATl O N A  L LAR ORATORY 



cle in other beam 

amplitude [G] 

CL 
o\ w 

very non-linear 

- Like magnets, other beams creates electro-magnetic forces 
- Unlike magnets, other beam defocuses in BOTH planes (pp) 
- Maxiiiiurn tune shift- for particles in beam center, 

no tune shift for particles at large amplitudes 
-+ BB creates transverse tune spread in beam 

- Witli- same intensities, coherent effects are possible 
BROOKHAVEN 3 
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. . .. . .  . I . .  ..,. ~ . . .  . . . . .  . .. . , . .  , . .~ 

, .  . 
1 

ISRi SPS Tevatrona HERAp: RHIC* LHC 
Run I' Q 20033 

!Bunches per be : coasting 3 6 174%. 55 2808 
1 Eperiment s i?* 2 $1 2 4 

" _  

z 

- *  120: - 
i 4 I 10' Parasitic interactions 

I - .  - -  

l 4  o.oo91 0.008, 0.0007 - I  0.004 0.003 
. -  

0.024 0.0014; 0,01S2 0.010 j $Total bb tune spread, max 8: 0.028 
CI * Numbers assuming eN=l5pm and N,,=0.7 10" Sources: W. Schnell PAC75, W. Herr, V. Shiltsev, C. Montag 
m 
VI 

0 Total tune spread from beam-beam in proton operation 
with eN=1Oprn (95%) and Nb loll will be as large as 
the maximum achieved in any past hadron collider 

0 . Unlike past hadron colliders (weak-strong except ISR), 
RHIC operates in a strong-strong regime 
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0 Beam-beam parameter 
measured with PLL 
(high precision) 

[P. Cameron et al., BNL, “RHIC 
third generation PLL tune system”, 
PAC031 

0 Also shows effect of 

measurement: 
EN = l.SN&, 
Nb well known 

” ’  1 0.2310 

7 ogged 3 buckets (fully separated laiigitudinally) 

bucket 

h 
0 
5l 
a2 a 
.-.I 

0.2230 
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Deuteron-gold collisions, 6 / IP = 0.00 1,4 head-oil collisions 

' 7.5 - 9 lcHz 

28.20 - . Horizontal tune 28.25 

Lowest order 
resonances are of 
order 9 between 
0.2 and 0.25 

High background 
rates near 9th order 
resonances 

a1 crossing 

Low background 
rates near 13th order 
resonances 
(used in operation) 

Wolfram Fischer BROOf<H&UEN 
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e If IRs are well corrected, beam-beam effect 
dominates beam and luminosity lifetime 

e Choice of working point is the main decision 
- Need to avoid resonances of order 10 and lower 

Simulations (Rogelio Tomas): 
- Reproduce existing observations 

c-r 

4 0 - Test new working points 

e Working points under consideration: 

0 WP needs to be compatible with spin dynamics 
0 Currently LHC and RHIC design are best candidates 

LHC (SPS), Tev (design) 

for new working point 
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e Beam-beam interaction is an important 
consideration in the operation of RHIC 
-+ Dominates beam lifetime with DD (T =is hrs) 

A I  ' J 

Increases transverse emittance (A&/& = 4% in 1st 

Leads to increased background ear gt11 order resonances) 
~- 

9 Main choice to deal with bearn-beam is the 
working point 
-+ Working on siinulations to reproduce observations 

(Rogelio Tomas) 
N e . .  4 .  . -+ - - I .  . .  
Consider new worlting points 

~~ + Working points need to be compatible with spin dynamics 

e Strong-strong effects not yet a problem in operation 
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Atoiiiic beam profile was 
measured with a 2.0 mm in 
diameter compression tube 
FWHM=5.O im 

5 cm upstream the beam profile 
HM-is about 

gmi dswiistream 
7.0 mm 

In assumption, that beam velocity 
i s  2 *lo5 cmh, the H ..jet 
thickuzess at the collision point is 
about 2 1OI2 atoms/cm2. 

k d c  beam pmfile at dlision paint 

30 . 35 10 15 20 251 

x axis, (mn) 

0 5 
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The uwoming; tasks I U 

The next two weeks: 
Install the RF transitions in the ABS stage 
Install the magnet and the scattering I _  .. chamber . 

_. 
w 
4 
\o 

0 Install the BRP stage. 
Complete the wiring of the PLC and test system interlocks. 
Allows uninterrupted running the of the pumps and 
dissociator to test long tern stability. 

0 The target completio date for hardware installation is the 
end of August. 
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0 

Work in the IR 

Electrical work continues. The hut is wired. The AC unit 
installed. The transformer is installed and wiring to the 
rack disconnect is in progress. Completion next 
Two 16 inch pipe penetrations into the IR for cables are in. 
Core drilling on the inside and sealing will be completed 
mid next w 
The cable tray mounting to take two weeks. Start with the 
inside tray. 
The majority of the cables are in hand and cable pulling 
will be scheduled soon after. 
The tunnel ntrance doors modifications are complete. 

esign is settled. Procurement to follow. 
n the magnet cooling op 



Timeline and plan 

September 2003 
Run the jet in the lab. 
Measure the jet intensity and beam polarization 
Run the jet under system control and interlock 
Prepare the jet assembly for the move to the RHIC ring. 

Complete the preparations in th 9 the tracks, 

October 2003 

CI Finalize moving plan with the riggers. 
2 

and cable trimming. 

Move the jet to the IR. 
Assess how long it takes to get - the jet up and running 
Run the jet and-study -- performance with I remote control. 

.r Move the jet back to the lab at the end of the month. 
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What can .we learn? 

Spin tune in yellow - "  is not 0.5 
Need time to calibrate snake setting spin tune measurement 
Simulation is needed - to study the spin tune spread effect 

ource for spin tune spread 
Beam emittance: - - 0.009(15.n, 100 
Higher order effects: needs trackin - .  

00 ul 
The last two spin flipping attempts with stronger spin flipper strength 
caused the radiation I evel' arou nd' p ho bos exceeded the t t i  res hold 
limit which pulled the permit. 
- No aperture at the end of store to do the spin flip s 
- Preferto have dedicated timeto commission the s 

. - "  



Spin flipper commissioning plan 

spin tune . -- measurement 

method: measure the polarization vs. different spin flipp 
- at injection: 8hr 

two sets of I O  datapoints, each data point is taken with new filled 
bunches(%, filling time 

CI to measure. 
- at store: 16hr 

00 
a\ 

two sets of I O  datapoints. the same assumption as the injection 

The amount of ti 

nd newsto cessary, 

s.urement can be greatly reduced if 
. _  

can measur precession. - 



Spin flipper commissioning plan 

0 spin flipping ~, 

Three sets of measurements: 
easure the spin flipping efficienc, s. flipper strength. Th 

frequency sweep range as well as e spin tune remain con 

with fixed flipper . .  strength as well as the spin tune. ~. 

b) m-easure the spin flipping efficiency vs. flipper frequency sweep range 

c) repeat b) with different spin tune. 
+ 00 4 

with the cu 
to 0.45 the 
current should be 294.54Amps. The nominal current setting for the snake 
is (inner,oufer)=(326.23,-100). It takes about 2 minutes to ramp the snake 
current from 326.23 to 2 

nt snake power supplies, we are able to move the spin t 
ter current of one snake should-be 94Amps and the-inn 



Spin flipper commissioning plan 

do the measurements at inj 
measurements is 16hrs. T 
about 20 s 

50 mins per store inc the measure 

+ 
00 
00 
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p-p , .  R&D Run During FY2004 

T. Roser, BNL 
August 18,2003. 

for 
RHIC Spin Collaboration Meeting XIX 

RIKEN BNL Research Center 
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P o l .  Jet installation 

Set-up of power supplies and get first collisions 

Set-up of minimum luminosity to start RSLD 

Beam-beam tests (new working point, . . .  ) 
~. 

Pol. 

dP/P 

Spin 
. -  

Tune 

jet commissioning 

= 10% measurement with jet 

flipper commissioning 
_ "  

feed-back "~ . commissioning 
- .  

. . .  

3 days 

14 days 

14 days 

5 days 

parasitic to above 
. . . _  " "  . .  .~ 

7 days 

3 days 

3 days 

. .  , 
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